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USSR/Organic Chemistry. Synthetic Grganice Chemistry. E-2 


Abs Jou : Ref Zhur - Khimiya, No. 8, 1957, 26694, 


methyl-+-ethinylpiperidol-+ (XVII), dinéthyl- 
(XVIII) and methylethyl- (XIX) 3-diethylamino- 
propinyl-1l-carbinol, dimethyl-3-piperidino- 
propinyl-l-carbinol (XX), 1-(3-diethylamino- 
propinyl-1)-cyclohexanol-1 (XXI) and diiso- 
propylethinylearbinol (XXII). 6 g of I is 
boiled with the solution of 20 g'of dry HCl in 
90 mlit of CH,0H two hours, after having the 
solvent distilled off in vacuum, 150 mlit of 
water is added to the residue, the mixture is 
saturated with potassium and HC CCH(CH3)0- 

(CH>) 2COOCH2, and extracted with ether, the 
yield is 5.3 g, boil. p is 85 to 869/15 mm, 


n2%p = 1.4326, &,°0= 1.0005. Other methyl 
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Abs Jour : Ref Zhur ~- Khimiya, No. 8, 1957, 26694. 


ethers were prepared in an analogous way (the 
initial substance, its amount in g, the yield 
of the corresponding methyl ether in g, its 


boiling point in °C/mm, n°°D and 4,°° ar 


enumerated: II = 10, 11, 95 to 96/14, 1.4347, 
0.9822: III - 11.5, 12. 8 “lok to 105/12, 
1.4362, 0.9678; IV'~ 8, 6.3, 95 to 96/10, 


. 1.4345, 0.9646; V - a 7 "2B, 6, 83 to 84/12 
1.4290; 0.9698: VI - 15.1 , 2.6, 91 to 92/11, 
1.4338, 0.9712; VII - 19. lol. to 105/12; 
1.4374, 0.95943 VIII ~ 13 S "2.9. 115 to 116/3, 


« 1.4423? 0.9405; IX - 12, 3 “7 148 to 148/', 
14474, 0.9164; X - 10, 5.4 "105 to 107/13, 
1.4402? 0.9171; xT - 18, 3.8, 125 to 127/13, 
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Synthesis of aromatic nitro ketones and nitro nitriles by the 


Wittig reaction. Izv. AW SSSR.Otd. khim. nauk no.11: 2061-2063 
N '60. (MIRA 13:11) 
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30V/81-59-13-45032 
Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr 13, pp 83 = WY (USSR) 


AUTHOR: Shveykin, G.P. , 

al i. 

TITLE: The Thermodynamic Analysis of the Equilibrium in the Niobium-Oxygen- 
Carbon System 

PERIODICAL: Tr. in-ta khimii. Ural‘skiy fil. AS USSR, 1958, Nr 2, pp 45 - 49 

ABSTRACT: The thermodynamic analysis of the following systems has been carried 
out; Nbo0, + C = 2Nb05 + CO (1), NbOo + S = NbO + CO (2), NbO + 2C = 
~ Nbo + CO'(3), Nobo + C = NB+ CO (4), NbO + NbC = 2Nb + CO (5), 
C + COp = 2CO (6). Due to the absence of data on the temperature de- 
pendences of the heat capacities of most niobium compounds, tne caicu- 
lation was carried out by the approximate entropy equation, It was 
assumed in the calculation that phases of variable composition are not 
formed in the reduction process of ntobium oxides by carbon. On the 
basis of literature data the changes in the isobaric-isothermal po- 
tentials of the reactions were calculated, A2) = 41,664 - 38.86T, 


QZo = 61,164 - 45.26T, A2z3 = 60.634 - 41.607, A 2y = 89,634 - / 
Card 1/2 42,00T, & Zs = 100,040 ~ 43 hot, A 2 = 40,800 - 41.77. The 
og diy meecEcenaaiien erences nea i ecu bel slic eri : ; 
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The Thermodynamic Analysis of the Equilibrium in the Niobium-Oxygen-Carbon System 


temperature dependence of the reaction equilibrium constants is calculated by the 
equation igkp = - & Z/4.575T. The dependence of the logarithm of the partial CO 
pressure on the temperature for the reactions (1) - (5) is represented in the graph, 
The CO, percentage in the gaseous phase is calculated for reactions (1) ~ (5) by the 
found values of the equilibrium constants, From the thermodynamic calculations it is 
evident that the conditions of reducing Nbo0c by carbon (temperature, equilibrium 
pressure of CO and the percentage of COpg in the gasecus phase) depend strongly on the 
composition of the intermediate products. Reaction (1) proceeds at a lower temperature 
than reactions (2) and (3). Reaction (4) is thermodynamically in more favorable con- 
ditions compared to reaction (5). Considering that reaction (3) preeseds together with 
reaction (2), the most probable reaction with the formation of niobium metal is reaction 
(5), taking place at 2,030°C and atmospheric pressure, At lower temperatures this re- 
action takes place only in vacuum, 
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Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr i4, F 8A fSSEY 
AUTHOR ; gave? pkin, GLP. 
s ~~ ‘ ; 1, ete ee 
TITLE: on the Intermediate Compounds of Niobium ‘in the Reduction of Niovsum 


Fentoxide by Carbon 
PERIODICAL: Tr, in-ta khimit. Ural'skiy fil. AS USSR, 1958, Nr 2, pp Si « 36 


ABSTRACT: A quantitative roentgencgraphic analysis of the products of Nig05, re~ 
duction by carbon in a vacuum at 1,200°C was carried ee Tt is shown 
that under the given conditions NbOs and the carbide NbC, are formed 
as intermediate products, It is assumed that the formation of Nb oxy- 
aarbide is possible, it was established that ths intersetion between 
NbOo and NbC, is observed at l, 450 = 1,500°C in a vacuum, with She 


formation of a solid solution haying the approximate tom wosition Nbe.,'0,,' 
The existence of Nbj02, Ndg |750 (Nb20,) is not pane aed. in the present 
work, 

Autnmer's swnmary. 
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Kinetics of the reduction of niobium pentoxide by carbon in 


a vacuum. Trudy Inst. khim. UFAN SSSR no.2:57-62 '58. 
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S0v/78-3-11-2/23 
AUTZORS: Alyamovskiy, 5. I., Shveykin, G- p., Gel'd, P. Vv. 
TITLE: On Low Niobium Oxides (o nizshikh okislakh niobiya) 
PERIODICAL: Zhurnal neorganicheskoy khimii, 1958; Vol 3, Nr 11, PP 2437-2444 
(USSR) 
ABSTRACT: Experiments were carried cut on the possibility of the existence 


of low niobium oxides. Most pure niobium and oxides produced 
from it by means of an annealing of the metal at 800-900°C 
served as initial materials. The following preparations were 
used: Nb,0¢5 Nb.04 3 NEO,, Nb03, Nb ,04, NvO, Nb,0. 


The X-ray structure investigations of the phases of the system 
Nb-O produced by the reduction cf Nb,,0,-Bh-nixtures at a ratio 
of Nb: mb ,0. = 3: 1 were carried cut at 12009, 1580°, and 
1650°C. The resuits showed that the following phases exist at 
the temperatures investigated: Nb0cs NdO 4s NbvO, and Nb. The 

5 ? 


hase NbO with the Nattice eonstant @ = 4430 X.G is not 
roaduced in the system Nt-O. It was found that a phase with 
omplex cody-centered eubie lattice with the lattice constant 
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n= 4201,2 %.U. exists at tne 


niobium oxide and nichiur, and in the presence of carbon. 


al and the oxides. The low oxides 
and ur, deo not exist in the 
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There are 2 fFigure:, 1 table, 
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Nb,0, Nb ,0, Nb 3075 N 3059 293) 


case of an interaction between 


and 24 references, 5 of which 
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S0V/180-59-1-8/29 
AUTHORS: Gel'd, P.V, and Shveyxin, G.P. (Sverdlovsk) 


TITLE: Some Peculiarities of the Carbon-Thermic Reduction of 
Niobium Pentoxide (Nekotoryye osobennosti ugletermiches- 
kogo vosstanovleniya pyatioxisi niobiya) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1959, Nr 1, pp 49 (USSR) 


ABSTRACT: It has been shown (Refs 1,2) that the direct production of 
niobium by reaction of the pentoxide with carbon is not 
suitable technically, A better method, probably, is to 
cause the pentoxide to react with earbon to give the 
carbide which is then heated with a further portion of 
pentoxide to give the metal. To provide technically 
useful information on the latter reactions the authors 
have studied the reaction kinetics, The Nbj05, of 9704 = 
99.8% purity, was prepared in various ways table 1), 
the monoxide and dioxides were prepared by vacuum fusion 
of pentoxide-carbide mixture, The carbon was in the form 
of acetylene black. graphite, coaltar pitch and its 
coking products, The reagents were mixed, finely ground, 
pressed into briquettes and heated in vacuum with 

Card 1/3 continuous weighing. Considerable differences were 
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SQV/182-59=1-8/29 
Some Peculiarities of the Carbon~Theraic Reduction of Niobium 
Pentoxide 
found in the percent reduction vs. time (min) curves 
(Fig 1) ger ths various preparations of Nbg0s5; previous .. 
heat treatment being an jmportant factor gince it alters 
the phase eomposition (as confirmed by an X-ray struc- 
tural investigation carried out by 8.1. Alyamovskiy) » 
The T-phase, stable telow goorc, was found to ke the most 
reactive as shown by the percent reduction Vs. time (min) 
curves in Fig <, of which .rves Li and 12 correspond to 
niobium: hydroxide calcining temperatures of 550 and 530°C 


respectively, 13 ané Ly to 800°C, 15 and 16 to g000C, 

17, 18 and 19 te Teo0sG and cd to 1200°C. The curves 
show that the attainment of tha NbO2 stage does not 
correspond ts slows? reagtion, and the authors attribute 
this t. the disruption of grains in the first stage. The 
raduction proceeded rapidly at a pressure of 10~lmm Hg, 
and even at 3+ mm Hg, Tre presence of small amounts of 
potassium salts greatly acvelerated the reduction, a5 did 
the use of a more finely divided reducing agent (Fig 4k). 
Examinations were ca:rie@ cut on partially-reduced 
products: only Npz03 NbOe ana NbCy (x = 0.86 + 0,89) 
were found after redicticn at 1050--12500C, similar 
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SCY 180.+59-1-8/29 

Some Peculiarities of the Carbon-Thermi: Reduction cf Nicbiuz 

Pentoxide ; 
conclusions being reached from other experiments. Tre 
authors recommend the technizal adeption of a process in 
which the first stage is the preduction of 4 dioxide- 
carbide mixture from tne low-temperature modification of 
Nbo05 rather than the intermediate-carbide process. The 
reection of a synthetic carbide (11.4% C) with cxide 
was found to ba very slow below 1250°C; on raising the 
temperature to 1350, 1500 and i€009C successive stages of 
reduction are reacned (Fig 3). Further tests showed that 
at 1750-1800°C and a pressure of 5 x 1073 mm Hg, 98.8 - 
99..8-% Nb sponge ov.id be obtained by direct reduction of 
Nb:Oc with coaitar piteh, from an oxide-earbice mixture 
or by veduction of Nbzos with the highest carbide ot 
niobium, The advantages of the second method were con- 
firmed in larger-scale Cup to 3 kg cf niobium) experiments. 

Gard 3/3 There are 5 figures, 3 tables and 11 references, 9 of 
which are Soviet, 1 English anc a Gezman. 

SUBMITTED: June 30. 1958 
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Isd-vo 
Primeneniye vekuuse v metallurgii. (Une of Vacuum in Metallargy) Moscow, 
as prety 190. 334 p. Brreta elip inserted, 4,500 copies printed. 


oA. Baykova. 
Gponacring Agetoyt Akadeniya nauk SSSR. Institut metallurgi) daent A.A 
Tealselya po fisiko-kbistcheskim cancvam profavodstve stall. 


Resp. 4.2 A.M. Semerin, Corresponding Member, Academy of Sciences U3SR; Rd. of 
Publishing Bouse: 0.M, Makovskiy) Tech. "4.1 3.0. Markovich. 


articles ie intended for technical personnel interest- 


puaross: fhie scllection of 
; ses developments of vacuum steelmaking practice end equip- 


ed im recent studies and 
aeet. 


The beok eontains information on steel melting in vacuun induction fur- 
goer and veoum arc furnaces, reduction processes im vacuum, and degaesing of 
ateel and alloys. fhe functioning of apparatus and equipaent, eapeotally 
wees furnaces and veoum bocater pups de alec analyzed. Personalities ere 


gantioned in scnnestion with some of the articles and vill tppees ie ene Tove 
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Linchevekiy, 8.¥., and A.M. Semarin, Vacuum Melting of Stainless Steel 45 
Piesweesintt ES em 

Pilippycher The Effect of Yecuum Melting on the Quality of 1ERASVA 


Pam? 11, MELTING CF STEEL AND ALLOYS IN VACUUM ARC FURNACES 


Stroyer, A-S., 0,2, Midsinakiy, A.M. lranoy, and 8.9. Yedin. Helting of He- 
reatory Metals in Yecum Are Kirnaces 65 


Belkoy, SeFo, D3, Larionoza, AoA. Taareve, an ATs Sherns Investigation of 


‘the Properties of Ball-Bearing Steel Remelted in « Vacuum aro Furnace 72 
dokpaon, B.¥. Veowsm Are Melting 7% 
Polin, L.¥., and B.1, Serebriyakiy.. Helting of Stainless Steel in Vacuum 

“Ire Pornaces 9 
wAkaor,M. Properties of Alloys Melted in Vacuum 88 


hada P. Ya. Production of Low-Carbon Perrochreas by Blowing Under re 


PART III. AMEDUCTION PROCESSES Im VACUUM 


Gel'd, P.¥., and. G,2,_Shreykins— Pinetica of the Reduction of Niobium 


“Fentaxide by Carbon In Vacuum 10% 
Weyarec A. Veotnm-Thermic Reduction of Oxides of the Refracto 

ry Matals 
by Tatton O.Ye, Ereyn, G.¥. Samsonova, Ya.M. Lipkas, GL. Zvareva and 
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$/136/ 61/000/004/003/006 


£021/E135 
AUTHORS: Shveykin, G.P., and Gel'd, P.V. 
TITLE: The Production of Metallic Niobium from an Oxide- 


Carbide Mixture 
PERIODICAL: Tsvetnyye metally, 1961, No. +s pp. 39-42 


TEXT: The first stage of the two-stage process for the thermal 
production of niobium is the production of niobium carbide from 
niobium pentoxide and carbon: 


Nb,0. + 5C = 1.42NbCy + 0.573Nb0. + 3.854% CO 


Earlier work of the authors related to the kinetic characteristics 
of the reaction at low pressures (Refs. 3 and +) and to X-ray 
structural investigations (Ref.5). The present article gives 
results of studies of the reaction at atmospheric pressure and the 
composition of the intermediate products in conditions used in 
practice and also results on experiments of the production of 
metallic niobium. The starting materials were niobium pentoxide 
and acetylene black. Experiments were carried out in a resistance 
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furnace. The kinetics were followed by the decrease in weight. 
Metallic niobium was prepared in a laboratory vacuum furnace. 

The effect of temperature (0G) on the kinetics of the reaction at 
atmospheric pressure (decrease in weight of the charge (niobium 
pentoxide and carbon) in relative units) is Shown in the figure. 
The reaction begins at g00 °C, The loss in weight increases with 
increasing temperature up to 1300 °C. The phase analysis of the 
products of reduction are given in the table. For the preparation 
of metallic niobium, niobium pentoxide was added (5% excess). 

The charge was earefully mixed and 9% solution of rubber in benzene 
was added. ‘The mixture was pressed into mouldings with 4.5 T/cm 
and they were dried at 120 °C. It was found necessary to give a 
preliminary heat-treatment to the mouldings at 1350-1400 °C in an 
argon atmosphere to give sufficient strength and conductivity. 

The samples could then be heated by high frequency induction or by 
passing an electrical current through them. By heating to 
1450-1500 °C in vacuo, holding at this temperature for 30 minutes 
and increasing the temperature to 1750 °C, porous mouldings of 
Card 2/4 
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metallic niobium containing 99 .4-99.8% Nb, 0.5-0.1% © and less than 
% 0 re obtained. ; ; 

He foe i figure, 1 table and 6 references: 5 Soviet and 1 

English. 


& 


Figure 
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B117/B186 
MVTHORS : Shveykin, G. Pe, Gel'd, P. y., Alyamoyakdy, 8. I. 
TITLE: Conditions for the formation of niobium oxyoarbides 


PERIODICAL: Zhurnal neorganicheskoy khimid, ve 8, no. 3, 1963, 689-696 


TEXT; The phase composition of the intermediates formed during the ; 
reaction between niobium oxides and carbides at different temperatures. ij, 
and pressures was studied by x-ray diffraction analysis. To produce . / 
specimens, mixtures of oxides and carbide were briquetted (at RE Re tet 


2.5 -3 Kote /ene ) and sintered at 1400-19G0°C. in ‘vacuo (107? aa Yg) or 
in pure argon (714 atm) for 10-225 min. The specimens made from the 9’ 
lowest oxides and carbide sintered in vacuo contained no oxycarbide,- ~~ 
In the specimens produced in argon, however, an oxycarbide phage was... 
formed due to high partial carbon oxide pressure near the reaction sone. 
Carbon atoms enter the niobium monoxide lattice toa limited extent‘or.” | 
not aut .all. The formation of niobium oxycarbides isa:due to penetretion |. 
of oxygen into the carbide lattice. In the Nb - C - O system, oxycarbides 
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SCUR Atomnaya anergiye, v. 15, no. 3, 1963, 266-267 


ACCESSION NR: - AP3008085 


Ye. I. Yelagina, N. Kh, Abrikosov., Synthesis and investigation of 
rhenium silicide. 


G. P. Shveykin and others. Kinetics ‘of niobfum oxicarbide decompo-: 
“sition in vacuum, interaction of niobium and carbon monoxide, etc., 
in connection with the development of tha carbothermal method of 
extraction of niobium from tts oxides, 


L. A. Nisel'son and others. Obtaining niobium, tantalum, - and their 
alloys by reduction of gaseous chlorides with hydrogen on a heated 
surface, 


Samsonov, S. N. L'vov, V. N, Paderno, Obtaining 2rC, HE£C, 
,» and TaC solid solutions by hot compacting of mixtures of oxides 
Funke, YV. I. Pshenichny*y, Study of conditions of obtaining 


ZrC, and VC from oxides, 


Bondarev, Investigation of synthesis of transition-metal 
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S. S. Ordan'yan, A. I. Avgustinnik, V. S. Vidergauz. The Zr€=-Mo 
phase diagram at temperatures above 2500C, 


L. B. Dubrovskaya, G. P. Shveykin, Phase diagram of the Ta~-C system 


Bates ate 


at temperatures above 2500C,  ~~-- 


Yu. N. Vil'k, R. G. Avarbe,’ and others, The NbC-W interaction at 
temperatures above 2500C, : 


L. M. Katanov. Investigation of the Cric, -Fe, Cr,C-Fe, and Cr,C-Ti 
systems at temperatures below 2500C, 


Yu. B, Kuz'ma, Ye. I, Glady*shevskiy, and Ye. Ye, Cherkashin, Phyo : 
sitcochemical investigation of the Nb-Co-Si system, 


N. N. Kolomy*tsev, N. V. Moskaleva, Phase composition of Mo~Ni-B 
alloys. 


Ye. I. Glady*shevskiy and others, Interaction between group 4a and 
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_ ‘AUTHORS: Shveykin,'.G. P. and Lyubimov, V. D. 


‘TITLE: Kinetics of the interaction of niobium carbides and 
oxides in vacuum ie 
PERIODICAL: Zhurnal prikladnoy chimii, v.36, no. °, 1963, 299-307 


ph 


[> 


f  @EXT: The present article is a continuation of earlier work (Izv. 
*-"- AN SSSR, OTN, Metallurgiya i toplivo, 1, 45 (1959); Primeneniye va- 
-- }uuma v metallurgii (Application of vacuum in metallurgy), Sb. ste | 
“pod red. L. A. Samarina, IMBT im. A. A. Baykova, AN SSSR, M. (1960) 3) 
ZhPKn, 35, 9 (1962)), which showed that Nb is conveniently obtained | 
by (13 low temperature reduction of Nbo0, with ¢@ (or rather CO) to |= 


iNbC, NoCy g» and Nb0O»5; followed by (2). interaction of these oxides 
‘and carbides to Nb + CO; mechanism of stage (1)- being often similar |: 


+ 


-'to that of the reduction of Fe, Cu etc. oxides. To study the mecha-| : 
‘nism of stage (2), in the present work the authors investigated the a 


‘reactions e 
re al 
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: Kinetics of the s+. Os 1. 0204/0307 
: Nbc + 2Nb0Z = puvo i+ 00 eA 
Nb, + NbO 4 aye + sar tye : ae 
5NodG + NbO, . ” 51,0 + co. | — (e) 


be 
fi | 
- Particle size was either (0.075 mm or between 0.075 and 0.105 mn. i 
-@he reactants were bonded with glycol, pressed into 12 mm dia x TO! 
- mm long cylinders and dried at 180°G. Reactions were studied in a ot: 
carbon furnace, at 1400 - 14700°C, and 1.4 - 5S so-4 ‘torr. Reac-_ “tf ' 
tions (a) and tb) proceeded parabolically up to ~70% reduction, the | 
energies of activation peing 86.2 kcal/mole ((a), 40 - 50% reduc- 
tion) and 41.5 ~ 89.9 kcal/mole ((b) 5 - 15% reduction). The rates | 
(particularly of (b)) were affected by particle size and also de- | 
‘pended on tne degree of pressing and the rate at which CO was re- || 
—moved from the system. The mechanism is discussed; it is believed : 
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* that the greatest eivetic difficulties occur during the formation 

-  of.metallic Nb. Diffusion processes, sinterability of the initial ie 
: , charge, and removal of gaseous products play an important part: aoe 
i in these reactions. There are 5 figures. ay 
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ALYAMOVSKIY, S.I.; SHVEYKIN, G. P., GEL'D, P.V. 


Oxidation ‘of 2: niobium and of ita lower carbide. Zhur. neorg. 


khim. 8 no.$:2000-2001 Ag '63. (MIRA 16:8) 
(Niobium carbides) (Oxidation) 
sentenced naira secaa et al tube mils 
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ACCESSION NR: AP4015113 S/0136/64/000/002/0082/0083 | 
AUTHORS: Gaydukov, G.V.; Shveykin, G.P.; Alyamovskiy, S.I. 


TITLE: Reducing the waste products of niobium-tungsten alloy 


SOURCE: Tsvetny*ye metally#, no. 2, 1964, 82-83 


TOPIC TAGS: niobium, niobium alloy , arc smelting, shavings, 
vacuum treatment, sodium fluoride, selective solvent, nitric acid, 
ferroniobium, permanent electrode, tungsten electrode, lattice 
spacing, hydration method 


em a geey pe peet ar peat wt = 


ABSTRACT: The waste products remaining after the mechanical pro- 
cessing of niobium and its alloys, such as shavings, chips, etc., 
can be reduced by the hydration method followed by sintering. But 
the resulting metal is porous and requires further smelting. This 
investigation; therefore, deals with the possibility of purifying the 
waste products of niobium-tungsten alloys by chemical methods to 
producing specified-quality ingots by way of arc smelti and ther- 
mal treatment of the alloys in a vacuum. It appears that a pre- 
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, ACCESSION NR: AP4015113 


liminary chemical processing of the waste products makes it possible 
to eliminate the oxidized layer of shavings as well as the possible 
mechanical impurities. A study of the relationship between the i 
shavings’ dissolving speed and time at a temperature of 60 C_re- 7 
vealed that the initial dissolving speed is the fastest for. the 
shavings containing a large quantity of impurities, but after the 
first 5-6 minutes it is reduced to below the dissolving speed of 
similar shavings containing a large quantity of the oxide phase. 
The physico-chemical properties (hardness, plasticity, microstruc- 
ture and lattice eaaetna) of the alloys made from the shavings pro- 
cessed by chemical or vacuum methods were proved to correspond to 
the properties of standard alloys. Orig. art. has: 1 table. 
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AUTHOR: j pubinoy V.D. (Sverdlovsk); Gel'd, P.V. (sveraloust); Sbyevkin : G.P. Lo Pay 


TITLE: Self-diffusiop of mobium in monocrystalline and hised samples 

' 27 rt : 
SOURCE: AN SSSR. Izvestiya. Metallurgiya i gornoye delo, no. 5, 1964, 137- : 
141 i 
TOPIC TAGS: niobium, self diffusion, diffusion rate, diffusion coefficient, _mono- ne 
crystalline niobium, fused niobium, -Rorons, niobium : Ghd 2 


ABSTRACT: The characteristic mass diffusion in niobium monocrystals and in| 

fused metallic niobium samples tagged with Nb95 was deteiniined by removing 
layers and measuring the integral activity of the remaining sample. X-rays. show- 3. - 
ed the diffusion layer was monophased and contained an insignificant amount of 
impurities. There was little difference between the diffusion coefficients for the | 
monocrystalline and the fused samples. D changed with temperature according to 

one of the following relationships: 
Dib.ae = 49+ exp (- a) or DB = = 17-exp (— a) 
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The energy of activation of the diffusion process in these compact samples was: 
calculated: E = 110-115 keal/g.at. The corresponding values for powdered NB pt oad 3 
Samples were determined earlier (Gel'd, P. V,, Lyubimov, V. D.., Izv. AN SSSR 

OTN, Metallurgia i topliva, 1961, No. 6, 119): ge Les Saeed 


840 ee 
DNB porous = 5. 10? exp ( ~ S000 ), and E = 94 keal/g. at. 
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ACCESSION NR: AP4036970 | a 's/0078/64/009/005/1182/1186 
i AUTHOR: Dubrovskaya, L. Be; Shveykin, Ge Pe; Gel'd, P. V. 

TITIZ: The Ta-Ta sub 2 O sub 5 system 

SOURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 5, 1964, 1182-1186 


_ TOPIC TAGS: Ta Ta sub 2 O sub 5 system, lower tantalum oxide, tantalim pentoxide, . 
sintering, metallothermal reduction, carbon reduction, high temperature Ta sub 2 

_ 0 sub 5, low temperature modification Ta sub 2 0 sub 5, tantalum carbide, tantalun : 

, oxychloride | . 


. ABSTRACT: The preparation of lower tantalum oxides was attempted by reduction of 
To,0. with carbon, by fusion with Ta and by sintering with tantalum hydride. 
é analysis of the metallothermal and carbon reduction products of ere 
indicated the absence of any lower oxides in the Ta-T: Os system above 1 5éc. 
_. Sintering with tantalum hydride at 1560 gave the igh Sefperatire modification , 
: of Ta,0q end a solid solution of oxygen in tantalum. Carbon reduction at 1700C 
: results”in the product consisting of Ta,0. and Ta » formed through the inter- 


“mediate tantalum oxychloride Tazl,0, which is more stable below 1700C. Metallo- 
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‘ graphic and x-ray analyses of tantalum melts with oxygen showed the Ta-O systen 
has a simple eutectic fusion diagram with the eutectic point approximating the 
empiricel “TaO" composition. Samples prepared by additional annealing for 500 
hours at 1050C in a sealed quartz ampoule and subsequent water quenching did not 
show any changes in the phase structure. The high temperature modification of 
ache was readily converted to the low-temperature modification by annealing 
belo 


e 1320C, but the low temperature c 


“modification even on heating to fusion. Orig. art. has: 1 figure and 1 table. 
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TITLE: Standard heats of formation of tentalum carbides from Ta sub 
2 C phase 


SOURCE: Zhurnal fizicheskoy khimii, v. 38, no. 3, 1964, 702-707 


TOPIC TAGS: tantalum carbide, heat of combustion, heat of formation, 
Ta sub 2C phase, impurity 
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‘ABSTRACT : The heats of combustion of tantalum carbide with TaC (1) 

and TaCy 507 (2) composition from the Tac phase have been det Orhfned. 
The *<""carbides had less than 5:10*weight % of Sn, Cu and Mn 

impurities and less than 1-10-3 weight % of Sb, Ni, Mg, Zr, Ca, Al, 

‘W, Pb, Bi and Cd impurities. The carbon content of the carbides was i 

determined with 0.01 - 0.02 % accuracy from the content of CO pro- 

duced upon combustion of carbide in a Stream of oxygen at 1056c. The | 

_ 0, N and H content was determined by the vacuum fusion method with jy 
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accuracy + 0.02 % for O and N and t 0.001 % accuracy for H. The Nb, 
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Tu the litera- 


Gwever, on the phage Couponenta and phase hone 
geneity of these systeng. To clarify the pie 
r. aa experimental investigation of the kinet 
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carbon wonoxide and argon, temper* ‘ 
£ high-melting metalg,: 


‘Vo03 with carbon as a function 

ature, size of V20 particles, molding pressure, and addition o 

The investigation was performed by sintering in 4 specially des O-kw labora-: 

tory furnace which permitted heating of the investigated charge a vacuum and 
couposition of the intermedia i 


in an inert gas atmosphere. The 
enical a 


was assayed by the gravime 
The effect of the gaseous phase (CO or Arg) 
function of im 


gated 
perature. 


system contribu 
this is also assisted by the addition 0 


gi Which form @ solid solution agasast the 
oo § figures, 3 tables. - io oe. 
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. nfobium oxides is confirmed by a qualitative spectral cnalysts, ‘Orig. art. has! ae 
1 figure. a ; ae 
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669.292 
AUTHOR: Shveykin, G. P.; Perelyayev, V. A. 
TITLE: Interaction between metallic nfobiua and carbon monoxide 
SOURCE: AN SSSR. Izvestiya. Metally, no. ras 164-169 | 


TOPIC TAGS: metallic niobium, carbon monoxide, carbothernal reduction, interes. _ 
action kinetics, carbide phase, oxycarbide phase, cell edge, oyearbide fila, © 
carbon monoxide atmosphere 1} ee 
ABSTRACT: So far the interaction between niobium and carbon nenuisiae has never —| 
been investigated in detail. The authors know of only one work (Lapitskiy, A. We». 
et al. Zh. neorg. khimii, 1957, 2, mo. 1, pp 80-90) concerned. with, along with 
other, processes, the interaction between carbon monoxide and niobium and tanta- 
lun 1100°C, which, however, lacks any data on the nature of thia interaction. 
at elevated temperatures (1300-1900°C). How data of this kind are greatly needed 
in order to elucidate the mechanism of the diffusion reaction in ganeral as 
well as to clarify certain technological processes, particularly the nature of {| 
the interaction between CO - ports piases during the dose of bigh-melting ing J) 
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metals and carbides by means of the carbothermal paw pha” eo eer iy oxides. Tha -:; 
kinetics of the interaction between specimens of powdered’as well as pressed nfio-~ 
bium and pure CO was investigated with the aid of a spring balance, The tempe-' 
rature in the CO-filled furnace (vacuum resistance furnace with graphite heater) 

-| wag measured by means of a tungsten-aolybdenum thermocouple. The interaction 
products were investigated by means of chemical and X-ray analysis, For powdered |: 
Nb the content of carbon end oxygen in the final producta markedly decreases ©. ee 
with increasing temperature and decreasing pressure of CO. At: low teuperatures — 

a small amount of free C was found in the reaction products, whereas no free 

C was found at high temperatures. The cell edge of the carbide phase. in most 4 
cases is much smaller than was computed on the basis of chemical adalyaia. Thia ae 
indicates the formation of, mostly, an oxycarbide phase rather than a carbide 
phase. For compact (pressed) niobium, by contrast, the reaction kidetics is 
different, At 1300°C interaction with CO proceeds slowly, aud 1t accelerates 
markedly only at 1900°C, Compact niobium apparently is mich wore rdsistant to. 

the action of CO than powdered niobium. This is attributable: to the formation | 

of a resistant fila of reaction products on the mustece o£ speinenes Such a 
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film has indeed been visually observed and its X-ray aud netal lographic analysis = 
showed it to be an oxycarbide film. Specimens on which this film had formed at | 
1300°C (No. 1) and at 1900°C (No, 2) were again placed in the furnace and Peg, 
heated at 1600°C in a vacuum of 1-1079 um Hg for 1 hr. Subsequent X-ray analysis i. 
showed that the surface of specimen No. 1 consisted exclusively of metallic aie 
niobium whereas specimen No, 2 contained at its surface niobium carbide with a. 
smaller cell edge than pregfously (NEC). This warrants the agaumption that : 7 
niobium oxycarbide of the composition NbC,0, forms at the surface of compact mé- |... 
tal and that at higher temperatures there forms a more carbon-rich oxycarbide. 
This 1s also indicated by measurements of the thermo-e.m.f.'of-the surface of 
niobium specimens exposed to a CO atmosphere for 2 hr at different: temperatures: ~ 
the thermo-e.m.f. increased with temperature, reaching its maximum at 1700°C, 
This also may be attributed to a change in the composition of the oxycarbide 
film: at temperatures exceeding 1700°C this composition apparently remains con- 
stant, so that the thermo-e.a.£, also renaing constant. The chemical resistance 
of the obtained oxycarbide coatings was investigated in 40% hydroflioric acid ye 
at room temperature and found to be higher for specimen Ho. 2, Thus, the exyeiy 
bide compound of niobium displays a mmber of interesting phyticochaiteel pres |. 
perties. Orig. art. has: 4 figures, 1 table. : : : od 
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TITLE: Kinetics of the reduction of lower niobium se carbon 
: B 
SOURCE: Zhurnal prikladnoy khimii, v. 38, no. 10, 1965, 2174-2181 


TOPIC TAGS: niobium compound, chemical reduction, carbon 


ABSTRACT: Pressed NbO2 + C and NbO + C powder mixtures were heated at 1200-1600°C, 
and the kinetics of reduction of NbO2 and NbO were studied in a vaccum as a function 
of temperature, compacting pressure and presence of additives (K2C03, Na7C0;, CaC03, 
Ti0g). The degree of reduction studied as a function of temperature, time, type 
of carbon and amount of graphite tthe reduction process was found to be complex. 
Under certain conditions, in addition to the usual two-stage mechanism of direct re- 
duction, intermediate niobium carbides form. Because of its diffusive nature, the 
decomposition of these carbides is kinetically hindered to a. considerable degree. 
While the initial stages of the interaction the rate-determining factor is the gasi- 
fication of carbon, during the final stages the rate-determining processes involve 
diffusion. It is concluded that in order to accelerate the reduction, it is neces- 
sary to avoid the formation of niobium oxycarbides, e. g., by maintaining a high vacu 
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um in the vicinity of the reaction zones, i. ons in the microvolumes of the charge.. 
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Self diffusion of niobium in some of its alloys with molybdenum 


a7 27 


: iVUZ. Tsvetnaya metallurgiya, no. 2, 1966, 135-141 


TOPIC TAGS: uiobium containing alloy, molybdenum containing alloy, activation energy,’ 
radioisotope, x my diffraction, temperature dependence 
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AUTHOR: iyubimov, V. D. (Sverdlovsk); Gel'd, P. Y. (Sverdlovsk); Shveykin, G. P. 
(Sverdlovsk); Vel'mozhnyy, £. Ya. (Sverdlovsk 3! 
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TITLE: Self-diffusion of niobium in alloys with titanium and zirconium 


‘SOURCK, AN SSSR. Izvestiya. Metally, no. h, 1966, 132-138 


TOPIC TAGS:" metal diffusion, niobium base ailoy, zirconium containing alloy, titanium 
‘containing alloy 


‘ABSTRACT: The authors study the parameters of self-diffusion of niobium in various 
‘alloys with titanium and zirconium. Unlimited series of solid solutions of niobium 
with 6-Ti and B-Zr are fornied in these systems over a wide temperature range (from ap- 
proximately 1000-11G0°C to the melting points). The dimensions of component atoms in 
‘alloys of niobium with titanium (as well as their lattice parameters) are extremely 
‘close Ca A, ry pat. h6 A). The atomic radii of the components in the Nb-Zr sys- 


| 


‘tem differ considerably (nr, =1.6 A) so tnat the periods of the elementary cell are con- 


‘siderably dependent on composition. Thus a comparison of the characteristics of nio-~’ 
bium alloys with B-titanium and 8-zirconium is of interest from the standpoint of the 
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effect which the size fuctor nas on the diffusion mobility of niobium atoms. Homoge- 
neous s-phase alloys were melted with various concentrations of titanium (5.0, 15.1, 
29.8 and 40.9%) and zirconium (5.0, 15.1, 24.2 and 36.1%). The coefficient of self- | 
diffusion of niobium in the solid solutions was studied by using Nb95 with the removal 
or layers and measurement of tne integral radioactivity. ‘elf-diffusion was studied as 
a function of alloy composition and temperature from 1400 to 1950°C. It was found that 
an increase in the concentration of as elements raises diffusion mobility while i 
reducing the activation energy and the pregxponential fact r. The addition of niobium 
‘to titanium reduces the activation energy\more rapidly than in the case of Nb-Mo alloysi. 
jrhe activation energy in Nb-Ti alloys changes more rapidly with the preexponential fac- 
‘tor than in Nb-Mo alloys. This is probably due to the difference between the atomic 
‘ratios of the components and the lengtn of the elementary displacement as well as to 
‘the activation spaces produced by the impurity atoms. In spite of the considerable 
Gifference between tne atomic radii of zirconium and niobium, the effect of zrconium 
on activation energy and preexponential factor is much weaker than that of titanium. 
This is apparently due to the fact that the rate of diffusion depends not only on the 
atomic radii but also on the potential fields and vibration frequencies of the atoms. 
It is shown that there is a simple linear relationship between activation energy and 
the logarithm of the preexponential factor. There is a regular increase in the corre- |__ 
lation factor with the dimensions of the alloying atoms (Mo, Ti and Zr). Orig. art. 
nas: 4 figures, 2 tables, 5 formulas. 
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ORG: Moscow State University im. M. im. 4. Vv. _Lomonosov_ (Moskovsk iy gbeudancewetg” y 
universitet); Institute of Chemistry, ‘Ural 1 Affiliate AN SSSR (Institut khimii 
Uralskogo filiala AN SSSR) Fi 4 

f “4 


v vy 
TITLE: Standard heats of formation of niobium carbides from the NbC phase 
SOURCE: Zhurnal fizicheskoy khimii, v. 40, no. 5, 1966, 1070-1076 
TFOPIC TAGS: niobium compound, carbide, heat of formation, heat of combustion 


apse Standard heats of formation ( -All) of niobium carbides (NbC,; where: 

x = 0.938, 0.783, and 0.739) from the Nbc phase were calculated on ‘he basis of 
De aet iy determined heats of combustion of these carbides in an oxygen stream 
at 1050°C. High accuracy of the -AH values was assured by using high purity carbide 
samples and by taking into account the formation (in the course of combustion) of 
CG, CO, t20, and solid products. The individual carbides used were homogepeous 
and their respective lattice parameters were: 4.458 A for NbCo g3g, 4.454 A for 
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NbCg.7g3: and 4.442 R for NbC9,739- For the series of eight samples of each car- 
bide, the average heats of combustion (at 1050°C) were found to be: 2667.8+0.8 
cal/g for NbCp,g3g. 2642.1%1.5 cal/g for NbCy,7g3 and 2626.241.3 for NbCo 739: The 
calculated standard heats of formation (-AH) of niobium carbides from metallic 
niobium and 8-graphitelare: -30.0+6.5 kcal/g for NbCg, 93g, -28.9+0.7 kcal/g for 
NbCq 793, and -28.7+0.5 keal/g for NbCg,739- The general formula for calculating 
standard heats of formation of niobium carbides from NbC phase is: -4H formation 


NbC, = 18.19+1400x kcal/g. Orig. art. has: 4 tables. 
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AUTHOR: Shchetnikov, Ye. Ne; Shveykin, G. P.; Gel'd, P. V. 


TITLEs Roaction of vanadium with carbon monoxide 


SOURCE: AN SSSR. Ural'skiy filial. Institut khimii. Trudy, no. 9, 1966. Fiziko~ 

khimichoskiye issledovaniya soyedineniy rodkikh tugoplavkikh elementov (Ti, V, Nb, 

Ta), ch. 1! Tverdofaznyye protsessy (Physicochemical analysis of compounds of rare 
- refractory elements (Ti, V, Nb, Ta), Pt. 18 Solid-phase processes), 43-50 


| 
| w 
| ORG: none 


TOPIC TAGS: vanadium, carbon monoxide chemical \ouehves. activation encray 


ABSTRACT: The kinetics of the reaction of powdered and massive vanadium with carbon 
monoxide were studied at various pressures and temperatures, for which the reaction 
rates were determined. The activation energy for both forms of vanadium was found 
to be 35.3 kcal/mole at 1400-1500°C. X-ray and metallographic analyses indicate 
that a cubic oxycarbide §* phase (VC, Q,) is formed on the surface of the samples, 

and an oxycarbide y* phase (V2C,0y) is located under it. This shows that the diffu- 
sion front of carbon moves faster than that of oxygen, since, if the opposite were 
true, an oxide phase instead of a carbide phase would be located at the metal bound- 
ary. Tho 6" phaso accumilates on the surface of the sample in the form of a loose 
layer which sometimes peels off on cooling, whereas the layer of the y* phase remains 
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approximately stationary. it is concluded that the diffusion of carbon and oxygen 
and the reverse diffusion of vanadium through the y* phase determine the kinetics 
of oxidation of vanadium by carbon monoxide. Orig. art. hast 6 figures, 2 tables 
and 1 forma. 
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Call Nr: AF 1108825 
Transactions of the Third All-union Mathematical Congress (Cont. )Moscow, 
Jun-Jul '56, Trudy '56, V. 1, Sect. Rpts., Izdatel'stvo AN SSSR, Moscow, 1956, 237 pp. 
Fedenko, A. S. (Minsk). On the Theory of Symmetrical Spaces. 174-175 
There are 2 references, 1 of which is USSR, and the other French, 
Shveykin, P. I. (Moscow). Affine-invarlant Development. . 175 
Mention is made of Laptev. q. F. 


Shirokov A. P. (Kazan'). Projective Interpretation of 
Conformly Euclidean Symmetrical Spaces. 


Shulikovskiy, V. I. (Kazan'). On a Generalization of 
Killing Equations and Imprimitive 7,-Webs. 


Mention is made of Yegorov, D. F. 


Shcherbakov, R. N. (Ulan-Ude). Yegorov's Transformations 
in the Theory of Congruences. 176-177 
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AUTHOR: Shveykin, PI. so0v/20-121-5-12/ 30 
TITLE: --~“Fhyariant Construction on an m-Dimensional Surface in 


n-Dimensional Affine Space (Invariantnyye postroyeniya na 
m-mernoy poverkhnosti v n-mernon affinnom prostranstve) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958,Vol12i,Nr 5, pp 811-874 (USSR) 


ABSTRACT: fo the moving point /\cf the surface there is connected an arbitrary 
moving trihedral Pe en (of =1,2,..-,n)- The surface is 
given by the equation an = wo AM By (eeatedp2ecseat)s 


where to* are Pfaff forms defining the group of an analytic 
transformation of the parametrization. The continuations of 
these equations lead to sequences of fields of the fundamental 
objects of the surface. Laptey [Ret 1] has shown that by the 
fields of a fundamental object of sufficiently high order, 
fields with an arbitrary generating object can be included. The 
author uses the method of Laptew for the construction and 
investigation of such comprehensions. The results partially were 
given at the Third Mathematical Union Congress in 1956. ! 
There are 3 references, 2 of which are Soviet, and 1 Dutch. 


PRESENTED: April 14, 1958, by I,G.Petrovskiy, Academician 
SUBMITTED: November 20, 1957 
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SOV/109-3-10-5/12 


AUTHORS: Xus'min, V.A. and Shveykin,-VLe 
5 _ 
“TITLE: Operation of a Transistor in tre Saturation Reyion 
(O rabote poluprovodnixovogo tpioda v oblasti nasy- 
shcheniya) 


PERIODICAL: Radiotekhnika i Blextronika, 1958, Vol. 3) te 10, 
pp 1269 - 1275 (USSR) 


ABSTRACT: The saturation region in a junction trensistor is defined 
as the operating condition in wkich both the emitter and 
the collector of the transistor have a positive pias with 
respect to the base. This type of operation can be 
observed in a simple switching circuit, suck as shown 
in Figure 2. If a4 current pulse: 
-E 
K 
15> — 


aR 


is fed into the emitter and then rapidly reduced to @ 


value Tyo , the coliector current will be practically 
constant for the duration of a time 7 ; this current 
Cardl/5 
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is anoroximately equal to B./R . This phenomenon can be 


explained as follows: the concentiatiou of the 

carriers (holed in the base region near the collector is 
larger than tie equilibrium value, znd this results ins 
positive taasing of the collector “junction. The flow of tne 
holes from the bese to the collector and their recombination 
gradually reduces tie hole concentration at the collector 
and, after a time T resckes the equilibrium value Dy 


(Figure 3). The tice interval T can be referred to as 
tLe storage time. At attempt is nade to evaluate tiis 
time under the following assumption: 1) tke tehaviour 

of the holes in tke base is described by the usual, linear 
diffusion equation,and it is assured that the emitter and 
collector areas are equal to S; 2) the leaxage current 
is negligible in comparison with tke diffusion current; 

3) the injection coefficient y is equal to unity for 
both the emitter and the collector; 4) tke duration of 
the switching pulse Y is sufficiently lerge,so that the 
distribution of the holes in the base at the end of the 


fard2/5 pulse is independent of t ; 5) the collector current 
H syed tare Sieadal dawg: pecees uElZ sites cursines a fou padtiet tsa ite! aH AR i: 
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Operation of a Transistor i:: tle Seturation Region 


ral is constant during: the storage tine and the voltage 


across ti:ze collector juncticn is small in comparison with 
Ex . The problem is tackled by solving the equation: 


2 
oP oe aes (1) 
It POx 4% 


with the boundary conditions expressed by Eqs.(2), where 
q is the charge of a hole, D. and % are the diffusion 


coefficient and the lifetime of the holes, W is the tase 
width, jy 5 and jxy are the current densities of the 


emitter and collector, resvectively. At the instant of 
the termination 2f th: switching pulse, the distribution 
p(x) can be found from the solution of Eo.(3), which 


should fulfil the boundary conditions given dy Eas.(+). 

After a time T , the voltage at the collector junction is 

zero, so that the storage time can be found from the 
vard3/5 Shockley condition expressed by Eq.(5). Tke solution of the 


x eB rt = pier sosrrprprcape: pes eens = 
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Overation of a Transistor in the Saturation Region 


Eq.(1) with the boundary conditions expressed by Eqs.(2) 
and the initial condition Do (x) can be represented by 


Eq. (6). The condition eoneeeei by Eq.(5) can be written 
in the form of Eq.(7). from the above, it is found that T 
can be expressed by: 


I - I 
ee Ey 32 
TS tC, i (8). 
* I 
Ri. 


> 
This is valid for Lew” > 10 . From this equation, it is 


possible to determine the lifetime of the holes, ; 


from a Single pulse measurement. If Eq.(8) is compared with 
the corresponding formula derived by Moll (Ref 2), it is 
found that the expressions under the logarithm are 
identical; the meanins of Moll's coefficient in front of 


the logarithm is that it represents the lifetime T 
Card4/5 2 
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Eq.(8) was used to determine Ts for a number of transistors 


as a function of enitter current. The results (together 
with the values of %, determined from the transient 
characteristics) are shown in Figures 4. 

The authors express their gratitude to K.S. Rzhevkin and 
v.V. Migulin for their advice and help. 

There are 4 figures and 3 references, 2 of which are 
Soviet, (1 translated from tnglish) and 1 English. 


ASSOCIATION: Pizicheskiy fakul'tet Moskovskogo cosudarstvennogo 
universiteta im. M.v. Lomonosova (Physics Department of 
Moscow State University imeni M.v. Lomonosov) 


SUBMITTED: October 30, 1957 
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TITLE: Saturation Regime in Junction Transistors 


PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 7, 
pp 1164 - 1172 (USSR) 


ABSTRACT: The operation of transistors under the saturation 
condition/eansidered by J.-L. Moll (Ref 1) and by 
V.A. Kuz'min and V.I. Shveykin - Ref 2). Moll determined 
the storage time for a transistor operating with small 
signals. The second work (Ref 2) was based on the 
analysis of the physical processes taking place ina 
transistor and gave a formula which permitted the deter- 
ruination of the storage time on the basis of one 
significant parameter. However, the work dealt with the 
problem when the input pulse applied to the transistor 
was infinitely long. In the following, the analysis 
is extended to the case of the pulses of finite duration. 
The analysis is carried out under the following assumptions: 
1) the emitter injection coefficient is Y = 1; 
2) the transistor is considered aS a uni-dimensional 
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Saturation Regime in Junction moves e207 Bedelared 
systenl 
3) the lifetime © of the holes in the base is constant, and 
4) the electric field in the base is comparatively weak 
so that the drift current is much smaller than the diffusion 
current. The system considered is shown in Figure 2a; 
this is a grounded-base circuit. A pulse having a duration 
t, is applied to the emitter. The output of the system 
at the collector is represented by Figure 56, where aid 


represents the transient and is the storage time of 


the transistor. By solving the diffusion equation (Eq 1) 
for the system it is shown that the storage time is given 
by: 
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If the input pulse is very long, the storage time is given 
by Eq (3); this coincides with the formulae derived in 
Refs l and 2. The storage time in a grounded-emitter 
circuit is given by: 


(5) 


where Ty is the base-current amplitude in the forward 
1 
direction, Te is the base-current amplitude atter the 
2 


removal of the saturating pulse, b = af/l-a is the 
current amplification coefficient, to is the rise time 
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Saturation Regime in Junction Transistors 


of the output pulse (for the grounded-emitter circuit). 
The validity of Eqs (2) and (5) or (3) and (7) was 1 
tested experimentally. This was done by determining the 
lifetime © by employing Eqs (3) and (7). The results 
are plotted in Figure 4, which shows the values of 

for a grounded-base circuit as a function of the emitter 
current. The values of © were also determined by 
several other methods and these are shown in the table 
on p 1171 for different transistors. The first two 
columns in the table show ‘Y which were measured with 
small signals, while the second two columns represent 
taken at large signals; the discrepancies between these 
values of ~~ amount to less than 30%. The dependence of 
the storage time on the duration of the input pulse is 
illustrated in Figure 6. It is seen that the experimental 
points coincide with the theoretical curves. 


cara 4/5 


ere rrr ae ee 
EE OR EA OOS Fie Reet) eee ee TTT sec) ed ee ats a 
3 a fies? 00S wage eopsiy 3G 5-7 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001550410018-6" 


Std Ee col odd LeRoi Seedsted deka] EES EP AM bated ited ad Leas LAE ese A ee Si al Dtectli 2 ESE PA PPT WSF SEE PUET : 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001550410018-6 


SOV/109-4~-7-10/25 
Saturation Regime in Junction Transistors 


There are 6 figures, 1 table and 7 references, of 


which 4 are English and 3 Soviet. 


SUBMITTED: March 11, 1958 
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The Experimental Determination of Basic Transistor Properties by 

the Measurement of Minority Carrier Charge in the Base 


than the recombination time. Difficulties are encountered in 
using this method for drift transistors. It is expected that 
measurements of the dependence of the base charge in the active 
region as a function of collector voltage will permit 
experimental study of space-width modulation. Acknowledgements 
are expressed to K.S. Rzhevkin for his successful advice and 

to ¥.V. Migulin for his critical comments on the paper. 

There are 4+ figures, 1 table and 5 references, of which i is 
English and 4 are Soviet. 

ASSOCIATION: Pizicheskiy fakul'tet, Moskovskogo gosudarstvennogo 
universiteta imeni M.V. Lomonosova 

(Physics Department, Moscow State University 

imeni M.V. Lomonosov) "4 


SUBMITTED: October 16, 1959 


Card 2/2 


Sesh Se th Bel ec eareres pie bvheae ot ope patie 
POR MED PEL ae diecast betas THON oboe tales 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001550410018-6" 


_ “APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001550410018-6 


Pech hier WD ERGs PAPE Eos REP RES AEE Hage 3 
see betta bide ed UL ed Te ted Sha te Le La ere agen 


SHVEYKIH, 


Vile. 

Measureaent of the d.c.gain coefficient at currents in 

excess of the linit. Radiotekh. i elektron.5 no.12:2064 D'60. 
(MIRA 13:11) 
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A new convenient parameter for classifying transistors by their 
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ACCESSION HR: AP3001001 : 8/0109/63/008/006/1024/2071 
AUTHOR: Shvoyiiny Vo Ze eo 


TITLE: Charge method for calculating transients in driftless transistors: 
SOURCE: Radiotekhnika 4 elektronika, v. 8, no. 6, 1963, 10241031 
TOPIC TAGS: driftless transistor, transistor transients 


ABSTRACT: A charge method was formerly used for solving sose particular limited 

. problems, The article offers a mathematical substantiation and generalization of - 
this method applied to a driftless alloy-junction transistor operating as an ampli- 
fier with a low injection level. The method is based on the law of conservation of 

% carrier charge within the transistor and on the relations between the majority~ 

i carrier charges and the transistor currents and voltages, An allowance can be made | 

; for modulation of base-region thickness. The charge method extension covering the 
ease of a field in the transistor base is desoribed by the same author (Radio~ 
tekhnila 1 elektronika, 1963, 8, 6, 1032). Orig, art. has: 2 figures and 30 for~ 
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ACCESSION NR: P3001002 5/0103/63/008/006/ 1032/1039 
AUTHOR: Shveykin, V- I: Al 
. oor 


TIPLE S Calculating transient processes in drift transistors by the charge 
meth . 


SOURCE: Radiotekhnike 4 elektronike, v- 8, no. 6, 1963, 1032-1039 
TOPIC TAGS: drift transistor, charge method, transistor transfer function 


ABSTRACT: A method for determining transient processes in a drift transistor: 
is given, waich is pased on the equilibrium of the number of moving carriers 
in the transistor and which relates the charges on the excess cerriers to 
transistor currents and voltages. Examples given establish the relation 
between base charge Q sub b(t) and complex collector current I* sub K(%) 

and between Q sub p{t) and the concentration of holes at the pase-emitter 
junction, P sub e(t). The method is also used to define the frequency 
dependence of the emitter transfer function and of the collector transier 
function for the case of a common emitter connection. The method is 
approximate and makes the simplifying assumptions that the base region is 
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ACCESSION NR: AP3001002 


uniform and that the period of any applied signal is not less than the transit . 
time of a carrier across the base. Among the advantages cited for the charge 
method are that 1) all basic transistor functions can be accounted for in 
relatively simple continuous integral expressions and 2) no equivalent circuit 
is needed for analysis. "The author considers it his pleasant duty to express 
his profound gratitude to K. S. Rzhevkin for his valuable consultation and 
attention to the project and also to V. V. Migulin, E. I. Adirovich, V. M.. 
Tuchkevich, V. I. Stafeyev, A. I. Uvarov, I. P. Stepanenko, and B, N. Kononov 
for all their helpful observations." Orig, art. has: 2 figures and 33 
formulas. 


ASSOCIATION: Fizicheskly fakul'tet Moskovskogo gosudarstvennogo universiteta 
im. M. V. Lomonosova. Kafedra teorii kolebaniy (Physics Faculty, Moscow State 
University. Department of Oscillation Theory ) 


SUBMITTED: 13Jun62 DATE ACQ: 01Jul63 ENCL: 00 
00 NO REF SOV: 007 
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TITLE: Possibility of generating submillimeter waves by using the phenomenon atl” 


superconductivity 
' 


1961, 6, 92), it is suggested that a sufficient number of normal electrons be 
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SOURCE: Radiotekhnika i elektronika, v. 10, no. 11, 1965, 2085~2086 
24 SS 2, yd, Ge 
TOPIC TAGS: submillimeter wave, superconductivity, ELECTROMAGWETIC WAVE 
GENERATION TP en ene ey ae ihe 
ABSTRACT: Since the trmsitiinof electrons from their superconductive state to their’ «t. § 
normal state is associated with absorption of a.certan gnount of energy (Phys. Rev. Letters, 


produced in a metal kept at a lower-than~superconducting temperature and 
simultaneously be removed from the metal. These specific methods are mentioned: 

11) Passing a current (from a battery) through an M-S-M structure, where M is a 
normal metal and S is a superconductor, and 2) passing a current through an : 
M-S, -S,-5,-M structure, where S. is a superconductor with a larger energy gap than 
that of Sy. A Fabry-Perot resonator might help in catching the submillimeter-wave 
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oscillations.. Orig. art. has: 2 figures and 1 table. [03] | eS . 
, ; Card l/h. Pe aden tae 


vee emcee eee nee ne eee ie en eee anne eames 


St rate ee Geer errr are aan 
BND ETS PI Ree ap eat 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001550410018-6" 


PEPROVED FOR jeaareinteh Rei foal Nebtis 


L 8122-66 


CUS RDESS: Den toReO tao uE svete 6 


ACCESSION NR: AP5027634 
ASSOCIATION: none 

; SUBMITTED: 123 an65 

NO REF SOV: cot 


| 
| 
| 
| 
| 


APPROVED FOR RELEASE: 03/14/2001 


SUB CODE: a9 : 


i press: 4/76 | 


CIA-RDP86-00513R001550410018-6" 


| 
i 
i 


> | 
1 


| 


“ACC NR: AP6021951 


| Card 1/2 


Ubeakel dire ih pees 4a besa bide 


a Hida HALE Ee eat 


(AY 


: AUTHOR: Logginov, A. S.; Kurylev, V» V¥-3. Shveykin, y. I. 
ORG: Department of Oscillation Physics (Kafedra fiziki kolebaniy ) 
TITLE: Nonstationary thermal processes in gallium arsenide semiconductor lasers 


SOURCE: Moscow. Universitet. Vestnik. Seriya III. Fizika, astronomiya, no. 2, 1966, 


118-120 


TOPIC TAGS: gallium arsenide, semiconductor loser, thermal process, pn junction, 


thermal conduction 


ABSTRACT: Inasmuch 8s the temperature of the p-n junction in a solid-state laser is 


an important factor determining laser operation, 


determining the p-n junction temperature, paged on the dependence of the thresno.i 
current on the temperature (I, KP3). The method makes it possible to measure the: 
junction temperature in the co erent and spontaneous emission modes. It consists of | 


passing & pair of pulses through the laser diode 


thermal relaxation of the diode. Tne second pulse is of short duration sad adjustable 
amplitude. By varying the amplitude of the gecond puise it is possible to find the 
generation threshold for it end to determine the pn junction temperature. By varying 


the delay time between the working pulse and the 
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_, Getermine the cooling time of the laser diode and plot the cooling as a function of 


{ 


i 

‘the time. Test results are presented for GaAs n-type diodes (carrier density 2 x 10 18: 
cm >) of two different constructions. A theoretical analysis of the junction neating 
| under certain assumptions, based on solution of the inhomogeneous one~dimensional | 


, thermal conductivity equation under suitable boundary conditions in a linear approxi- ! 
| pation, yielded an anlytic expression for the p-n junction temperature as a function 

| of the duration of the working pulse for a definite pulse amplitude. The expression 

+s in fair agreement with the experimental results. The authors thank K. Ya. Senatorot 
; for valuable remarks and help with the work, and V. P. Durayev for preparing the 
diodes. Orig. art. has: 3 figures and 2 formulas. 
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Production of Tubes for Ball Bearings Using — 15,"" Steel. ! 
V. Shveykia ane ¥. Ratnikov. (Stal, 1937, No. 7, pp 46-55). 
(liv Rivssian). ‘The above i Lisa chromium ater! analogous i | 
in composition to the atee! uaed by SKF and the American stet | 
ASB. Sl). The conditions and y ivh the finished 
rolled tubes must conform are summarised and the eonditions of 
heat treatment and subsequent rolling of the atoel in order to obtain 
these properties are examined, ‘vhe blooms toy is 
heating farnae itial temperature © mw This 


te having an ini 
cemsperat re jas been four satistactor 
The rate of heating can be calculated for different cross-seetiont 
area of the blooms, using the formuls Z = hk pris the 
kK coefficient depending oF 


f the bloom in meters atic 

ya of heating. The metal should be heated to rise’ ©. 
for 20-25 min. “The rate 
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Shveykin, V. V. 


"Investigation of the Curves of Hardening jn Cold and Hot Deformation", Sbornik 
Trudov, Ural'skiy Politekhnicheskiy Institut, Nr 31, 1950, Sverdlovsk. 
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SHVEYKIN, V.V., kandidat tekhnicheskikh nauk. 


Determining the surface projection area of pipes being in contact 

with the rolls of automatic mills. Trudy Ural.politekh.inst. no.45: 

121-136 '53. (MLRA 9:11) 
(Rolling (MNetalwork)) (Pipe, Steel) 
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SHVEYKIN, V-V-, kandidat tekhnicheskikh nauk. 
(OAT ATs LA 


Experimental investigation of mandrel resistance in automatic mills. 
Sbor.st.Ural.politekh.inat. no.48:39-51 '53. (MLRA 9:3) 
(Bolling milla) 
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SHVEYKIN, ¥V.V., kandidat tekhnicheskilkh nauk. 
Determination of the contact surface area of tubes and mandrels on 
automatic mills. Sbor.st.Ural.politekh.inet. no.48:52-56 '53. 
(MLBA 9:3) 


(Rolling mills) 
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SHYBYKIN, V.V., kand.talchn, nautr 
Pine deformation in rolling without nandrels. Obr.netedavl. 


RA 12210) 
no.3:190-202 "5, _ aa 
(Rolling (detalwork)) (Deformations (Mechanics) ) 
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SMIRNOV, V.S., doktor tekhnicheskikh nauk, professor; ORRO, P.I., 
keandidet tekhnicheskikh nauk; SHVBIEIN, x e¥., doktor tekhnicheskikh 


nauk, professor, 


"Tensile forces in the cold drawing of tubes". Stal’ 15 no.11:1054 
N'S5. (MLRA 9:1) 


l.beningradskiy politekhnicheskiy institut (for Smirnov). 
2.Vsesoyusnyy nauchno-issledovatel'skiy trubnyy institut (for Orro) 
3.Ural'skiy politekhnicheskiy institut (for Shveykin) 

(Pipe) (Metal drawing) (Strains and stresses) (Al'shevekii, LE.) 
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SHVEYKIN, Viktor Vasil'yerich, professor; TYAGUNOV, Vladimir Arkad'yevich, 
dotsent; GEHMANOV, N.A., redaktor; KEL'NIK, V. P,, redaktor; 
KOVALENKO, N.I., tekhnicheskiy redaktor. 


(Technology of rolling] Tekhnologia prokatnogo proizvodstva. Sverd- 

lovsk, Gos.nauchno-tekhn. izd-vo lit-ry po chernoi i tevetnoi metal- 

lurgii, Sverdlovskoe otd=nie, 1956. 4M p. (MIRA 9:6) 
(Rolling (Metalwork) ) 
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AUTHORS: _Shveykin, V..V, Dr.offech.Sc., Professor. Karpenko,L.N. 


‘Eng. (Ural Polytechnical Inst., and Chelyabinskiy 
Tube Works). 


TITLE: An improvement of the technology of rolling tubes 
from ingots. (Uluchsheniye tekhnologii prokatki trub 
iz slitkov), 


PERIODICAL: "Stal'" (Steel), 1957, No.4, pp.340-342 (U.S.S.R.) 


ABSTRACT: Improvements in the production of tubes were 
obtained by using polyhedral ingots instead of round 
ones and by the application of a new profile of the 
piercing mill rolls (double bevelled grooving, Fig.2b) 
and of a new mandrel. Casting of polyhedral ingots 
(27 and 19 faces, Fig.1) decreased the frequency of 
appearance of longitudinal cracks (in 5 months the 
number of ingots for 16" tubes with cracks decreased 
2.2 times). A comparison of the output of 14" and 16” 
tubes, time taken for piercing and average load on the 
motor during piercing with the new and previous 
profiles of the piercing mill rolls is given. The wear 
of rolls with the new profile decreased by a factor of 
two, There are 3 diagrams, 
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AUTHOR: fhveykins vy. V- soy; 163-398-1727 7° 
TUTTLE The wacanine oF corer-steel by the Rolis {K vopross gaknyace 
vaikami ¥ stan? vintovoy prokatki! 


per UDLEAL! Nauchnyye doklady vysshey snkoly-: Metallurgiya: 1958, Nr 1, 
pp 322-126 (USSR) 


BSURAST In the present paper the dependence cf the gripping capacity 
on 7he angl¢@ of anelination peteeen the roll and the axis of 
the roll was investigated. 

Tne grippins angies in jpnereas ing and decreasing roll diame. 2re 
ave important factors if she gripping during the rolling Pf? 
cess. AisO the cone angles are taken into account jn grippine- 
The dependence of the parametric angles jn rolling is repre- 
sented by the Following formula: a 

sin + = 


The anaiysis of the formule (3) shows that at @ constant angie 
of jneLination of the roll p the gripping angle @ decreeses 
according to bne gecrease of the cone angle- At @ constant cane 


a 1/2 angle and 2n increase of the inclination angle P of the roll 
far f2 
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The Gripping 2f Screw-Steel by the Rolls SOV/163-58-1-23/53 
= the gripping angle a also decreases. 
trom this formula may be seen that the increase of tne angle 


of inciination of the roll promotes the rolling processes. 
There are 6 figures and 6 tables. 


“ucUCLATLION: Ural'skiy politekhnicheskiy institut {Ural Polytechnical In- 
stitute) 


SUBMITVED: October A, 1957 
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AUTHORS: 


change of the wall-thickness 
lly determined (without determining the 
formilae for the determination of the 
wall-thickness of the tubes prior to rolling, and of the wall~ 
thicknes: after rolling were suggested: 


I .e present investigation the 
ABSTRACT: In the present investig 

of tubes is thecratica 

moments). The following 
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any straightening devics). 
There area figures, } table, 
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CUTE: ckyvorkin, VooV., Gun, G. Ya. s0v /163-58-2-29/46 


F a Sod on 
aie ern The :secifie rressure in Stamping of ripes Without Frames 
(ilel'novs davleniye pri prokatke truby bez opravki ) 
: ve X 


doklacy: vysshey shkoly. ifetallurgiya, 1958, 
167-169 (USSR) 


equaitian for the determination of the specific pressure 
in the stamping cf pipes without frames was suggested: 


“0 zs (11) 
pos o, 2 + d. ; 
oO « 


where 6 jonctes the flow limit, S - the wall thickness of 


the pipe, ani 5 _- the initial wall thickness, 
° 


By means of this formula the specific pressure was determined 
and then it wes compares with the values found experimentally 
by Ya 1. Yatkin. From the values given in the table may be 
3oen that the rasuits agree well, The table was compiled un- 
tar tee econsiioration of the following parameters: 
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‘no Jpseifie Pressure in Stamping of Pipes 30V /163-58-2-29/46 


iamae bor of the 2: tl D= 260 mm, length of the roll L = 350 mn, 
- 33> mm, Os 50°. Room tomneratucc ani 1050%C were employed 


‘% 4 


Shop eure 
‘peroadotervinetions b: means of the formula mentioned above 
ar. the mor: nceurate the thinner the wall of the pive is. 


‘ror? are i Figure, 1 table, and 2 references, 2? of which 
aro lovies 
ASM STAT IOs Urai'skiy politekhnicheskiy institut(Vral Polytechnical 


institute) 


SUBIINT Sb: Detober 1, 1957 
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elect! SN: oles doktor tekhn.nauk, prof.; ORLOV, 5.I., inzh. 
Distribution of plastic deformation in transverse swazing of 
evlindrical shapes. Izv.vys.ucheb.zav.; chern.met. no.6:99- 
108 Je '58. (MIRA 12:8) 


1. Ural'skiy politekhnichealkiy institut. Rekomendoveano kafedroy 
obrabotki metallov davleniyem Ural'skogo politekhnicheskogo 
instituta. 

(Deformations (Mechanics)) (Forging) 
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KOLMOGOROY, V¥..; SHVEYKIN, V.V. 


Obtaining a gap between iss and mandrel during rolling on 
continuous mills. Trudy Ural.politekh.inst. 73:207-215 


"58. 


(MIRA 12:8) 
(Rolling (Metalwork) ) 
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KOLMOGOROV, V.L.; SHVEYKIN, V.V. 


Calculating deformations, force and the average specific 
pressure in strip rolling on smooth rolls. Trudy Ural. 


politekh.inst. 73:216-231 '58. 
(Rolling (Metalwork) ) 
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KOLMOGOROV, V.L.; SHVEYKIN, V.V. 


Calculating deformationa, force and the average specific 

pressure in pipe rolling on long mandrela. Trudy Ural. 

politekh.inst. 73:232=245 '58. (MIRA 12:8) 
(Rolling (Matalwork) ) 
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